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THE  DoD  GATEWAY  INFORMATION  SYSTEM  (DG1S): 
USER  INTERFACE  DESIGN 

Allan  D.  Kuhn  and  Gladys  A.  Cotter 
Defense  Technical  Information  Center,  Alexandria,  VA 


ABSTRACT:  The  Defense  Technical  Information 

— •  Center  (DTIC)  is  the  proqram  manaaer 

for  the  design,  development  and 
The  Department  of  Defense  (DoD)  implementation  of  the  DGIS.  A  proto- 

Research  and  Engineering  community  type  version  of  the  DGIS  is  now 

requires  rapid  access  to  scientific  undergoing  test  and  evaluation.  Eight 

and  technical  information  relevant  to  information  services  have  been 

their  mission  areas.  The  information  selected  as  targets  of  the  prototype 

they  need  is  in  a  multiplicity  of  gateway  (1).  Access,  command,  down- 

diverse  databases  maintained  in  the  loading  and  post-processing  routines 

federal  and  commercial  sectors.  A  are  being  developed  to  provide  the 

tool  being  developed  to  satisfy  these  user  with  the  sinqle,  easy-to-use 

information  requirements  is  the  DoD  capability  to  handle  the  vast  amount 

Gateway  Information  System  (DGIS).  of  information  in  the  virtual  database 

The  Defense  Technical  Information  entity  that  constitutes  the  user's 

Center  (DTIC)  is  the  program  manaqer  knowledge  domain, 

for  the  DGIS.  A  prototype  version  is 

now  undergoing  test  and  evaluation.  Currently,  three  user  interface  modes 

The  objective  of  the  DGIS  is  to  for  accessing  and  handling  this  infor- 

provide  the  DoD  researcher  with  a  mation  are  being  developed  and  applied 

sinqle,  easy-to-use  interface  for  in  the  DGIS  to  get  the  user  to  his 

accessing,  interrogating  and  post-  domain.  These  modes  are  menu, 

processing  information  from  the  command,  and  an  off-the-shelf  user 

numerous  databases  relevant  to  their  assistance  access  and  search 

needs.  To  the  user's  mind,  the  DGIS  interface.  The  use  of  these  modes  is 

transforms  these  resources  into  a  optional,  depending  on  the  user's 

single  entity  -  a  virtual  database.  skill  level  in  both  usinq  DGIS  and 

DGIS  includes  a  menu  system  as  an  accessing  diverse  databases.  These 

option  for  handling  information.  The  modes  are  available  now  in  their 

menu  system  guides  the  user  through  various  developmental  levels  of 

the  paths  of  accessing  and  processing  functionality,  but  all  highly  usable, 

information  via  the  DGIS.  Development  A  fourth  area,  still  in  basic 

of  this  menu  system  is  discussed  in  development,  is  a  system  common 

this  paper.  command  language  capability,  to  give 

relief  to  the  problem  of  having  to 
address  databases  in  each  of  their 
I.  INTRODUCTION  native  command  languages. 

The  Department  of  Defense  (DoD)  As  mentioned,  the  modes  are  made 

research  and  engineering  community  available  to  the  researcher  to  use  at 

requires  rapid,  easy  access  to  his  discretion  for  accessing  and 

scientific  and  technical  information  handling  information.  The  assistance 

relevant  to  their  mission  areas.  The  interface  services  the  casual,  novice 

information  they  need  is  contained  in  user  for  accessing  and  aggregating 

a  multiplicity  of  diverse  databases  information  from  diverse  databases, 

maintained  in  the  federal  and  commer-  The  DGIS  menus  lead  the  more 

cial  information  sectors.  A  tool  knowledgeable  novice  user  through  the 

which  is  being  developed  to  satisfy  paths  of  getting  the  information  and 

the  information  requirements  of  this  processing  it,  and  the  DGIS  commands 

community  is  the  DoD  Gateway  Informa-  that  the  novice  learns  in  the  process 

tion  System  (DGIS).  will  raise  the  skill  level  to  command 

mode  for  more  rapid  information 
The  objective  of  the  DGIS  is  to  handling.  Since  the  menus  are  pivotal 

provide  DoD  researchers  with  a  sinqle,  to  using  DGIS,  this  paper  speaks  to 

easy-to-use  interface  for  accessing,  the  development  of  the  DGIS  menu 

interrogating  and  post-processing  interface, 

information  from  the  numerous  data¬ 
bases  relevant  to  their  needs.  To  the 

researcher’s  mind,  the  DGIS  transforms  II*  BACKGROUND 

those  heterogeneous  resources  into  a 

knowledge  entity  -  a  single,  virtual  The  Defense  Technical  Information 

database  of  his  domain  of  expertise.  Center  (DTIC)  is  charged  with  provid¬ 

ing  information  services  to  the 
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Department  of  Defense  scientific  and 

technical  community.  These  services 
range  from  collecting  and  dissemi¬ 
nating  bibliographic  information  to 
sponsoring  and  directing  research  into 
innovative  information  handling  tech¬ 
nologies.  DGIS,  in  development  to 
provide  online,  streamlined  methods 
for  identifying,  accessing,  searching, 
post-processing,  and  analyzing  infor¬ 
mation  from  diverse  databases,  is  one 
of  DTIC's  most  important  developments 
to  promote  access  to  scientific  and 
technical  information  database 

resources  (2). 

DGIS  has  been  developed  on  the 
Technology  Information  System  (TIS),  a 
Department  of  Energy  system  resident 
at  Lawrence  Livermore  National  Labor¬ 
atory  ( LLNL ) ,  Livermore,  CA.  TIS  is  a 
prototype  information  gateway  which  is 
the  pattern  system  on  which  gateway 
nodes  are  in  various  stages  of  develop 
ment  for  Energy,  Defense,  and  NASA, 
with  nodes  also  planned  in  other 
agencies.  TIS,  as  an  intelligent 
gateway  processor,  is  well  along  in 
its  development.  It  supports  access 
to  external  resources,  the  downloading 
and  uploading  of  data,  simultaneous 
searching,  and  post-processing  (3). 
This  particular  orientation  is  an 
application  of  the  Berkeley  UNIX  soft¬ 
ware  development,  with  which  TIS  is 
further  developing  software  for  intel¬ 
ligent  gateway  computers  suitable  for 
the  prototyping  of  advanced, 
integrated  information  networks.  TIS 
developers  use  it  to  lead  the  user  to 
information  resources  by  means  of  a 
directory  and  automated  access  proce¬ 
dures,  with  the  overall  goal  of 
transferring  information  and  technol¬ 
ogy  acquired  from  and  among  the  wide 
range  of  geographically  dispersed 
information  resources  (4). 

Major  requirements  for  the  use  of  DGIS 
have  been  determined  through  DTIC  user 
community  surveys  and  site  visits. 
These  requirements  showed  six  critical 
areas  for  incorporation  into  a  DoD 
gateway  system  (5).  These  areas  were: 

-  A  gateway  user  interface 

-  A  directory  of  databases 

-  Remote  database  connection 
routines 

-  Common  data  retrieval  routines 

-  Simultaneous  search  capabilities 

-  Data  analysis  and  post-processing 
routines 

The  DGIS  was  to  be  built  on  the 
concept  of  giving  the  user  a  means 
to  process  information  with  a 
computer  system,  as  compared  with  a 
computer  system  processing  informa¬ 
tion  in  a  pre-determined  way  and  then 
handing  that  information  to  the  user. 
The  requirements  in  establishing  the 
basis  for  the  utilization  of  the 
system  also  implied  the  conceptual 


structure  for  the  system's  menus,  to 

function  through  the  foundational  TIS 
software  capabilities. 


III.  DEVELOPMENT  OF  THE  MENUS 


1 .  Menu  Use  Concepts 

The  initial  task  in  designing  the 
menu  system  was  to  define  the  full 
range  of  DGIS  capabilities  and  to 
identify  those  which  would  benefit 
our  users.  An  array  of  commands 
existed  which  were  a  compilation  of 
UNIX  operating  system  commands  and 
TIS  commands.  Additionally,  there 
was  a  number  of  modular  menus  which 
had  been  designed  for  a  UNIX-facile 
user  community  —  definitely  not  the 
DGIS  community.  The  first  order  of 
the  DGIS  menu  structure  was  to  unify 
the  commands  and  the  menu  sets. 
This  unification  was  to  serve  as  a 
basis  for  leading  the  DGIS  user 
through  the  functions  and  capabil¬ 
ities  of  the  system. 

A  primary  concept  was  the  inclusion 
of  a  user-usable  command  language. 
No  lengthy  discussion  was  needed  to 
conclude  that  a  usable  languaqe  is 
English.  Command  lenqth  was  not 
considered  a  hindrance  since 
commands  would  rarely  be  more  than 
one  word.  The  structure  of  the 
menus,  therefore,  included  incorpo¬ 
rating  the  actual  commands  as 
indicators  of  the  capabilities  and 
functions. 

Realizinq,  however,  that  to  qo 
through  the  menu  structure  on 
English  language  commands  alone 
would  require  constant  and  repeti¬ 
tive  key-stroking,  number  indicators 
were  incorporated.  A  number  not 
only  serves  as  a  surrogate  command 
but  also  indicates  the  menu  area  and 
level . 

Menu  area  access  was  considered  to 
be  an  important  issue.  Goinq  up  and 
down  through  the  menus  to  get  from 
one  capability  module  into  another 
was  judged  to  be  tedious.  The 
concept  of  accessing  any  menu  module 
at  any  level  from  any  area  in  the 
menu  structure  was  incorporated. 
Furthermore,  this  concept  included 
returning  to  menu  area  point  of 
change,  in  the  user's  processing  of 
his  information.  This  concept 

application  is  useful,  for  example, 
in  working  with  a  file,  and  on 
judqina  it  to  be  ready  for  presen¬ 
tation,  going  from  the  files  module 
to  the  electronic  mail  module  to 
transfer  that  file  to  another  user. 
The  user  then  reverts  to  the  menu 
area  in  which  he  was  originally 
working.  The  very  basic  idea  of  the 
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menu  access  concept,  therefore,  is 
that  access  is  up/down,  sideways, 
diagonal,  jump-around,  and 

reversion. 

Furthermore,  we  realized  in  looking 
at  other  menu  systems  the  strong 
advantage  of  incorporating  a  method 
of  menu-use  continuity,  or  at  the 
very  least,  a  way  to  escape  when  a 
process  becomes  confusing.  We  have 
therefore  included  a  set  of  command 
option  constants  to  accomplish 
continuity,  displayed  at  the  botton 
of  each  menu  display.  These  options 
allow  the  user  at  any  time  to  enter 
any  menu  number,  any  command,  backup 
to  higher  level  menu,  go  back  to  the 
DGIS  top  menu,  or  simply  end  the 
session. 

2 .  Conceptualizing  the  DGIS  Menu 
Interface 

A  review  of  the  task  effort  pointed 
out  that  a  DGIS  menu  interface  had  to 
be  based  on  a  clear  understanding  of 
the  DGIS  mission  requirements. 
Therefore,  the  basic  functions  of  DGIS 
in  fulfilling  its  mission  were  delin¬ 
eated,  with  the  help  of  the  require¬ 
ments  study,  as  follows: 

a.  Inclusion  of  a  database 
directory.  With  over  3000  databases 
online  containing  scientific  and 
technical  information,  users  generally 
have  a  comprehensive  selection  from 
which  to  extract  knowledge  in  their 
domains.  But  with  an  ever-expanding 
number  of  databases,  it  is  an  awesome 
task  to  both  keep  track  of  oertinent 
databases  and  maintain  awareness  of 
new  ones.  The  DGIS  directory  is  to 
maintain  awareness  of  the  database 
universe  and  to  be  subject  searchable 
so  that  the  researcher  may  get  a  list 
of  pertinent  databases. 

b.  Remote  database  connection 

routines.  Communications  are  the 
backbone  of  any  gateway  system.  DGIS 
users  are  to  access  not  only  informa¬ 
tion  databases  but  also  people.  DGIS 
communication  capabilities,  then, 
break  out  into  connection  routines  for 
automatically  logging  into  databases 
and  telecommunication  networks, 
electronic  mail,  online  realtime 

interactive  communicating  between 
users,  and  simple  dial  access  to 

systems  not  included  in  the  automatic 
connect  routines. 

c.  Common  data  retrieval 

routines.  This  area  is  still  in 
initial  research  and  development  for 
DGIS,  and  based  on  a  review  of  the 
literature,  also  apparently  in 
general.  This  concerns  the  establish¬ 
ment  of  common  retrieval  facilities 
such  as  a  common  command  language, 

cross-command  translated  language  use, 


and  a  wide  range  of  software  apppli- 
cations  for  front-ending  databases. 
In  relation  to  the  DGIS  menus, 
however,  common  data  retrieval 
routines  will  be  incorporated  as 
options.  The  user  will  invoke  them 
through  the  menu  or  by  command.  DGIS 
has  made  an  initial  step  in  this 
direction  by  making  available  an 
experimental  front-end  interface  for 
accessing  and  searching  databases. 
This  has  been  incorporated  as 
SearchMAESTRO  (6)  in  the  menu. 

d.  Simultaneous  search 
capabilities.  Realizing  that  compre¬ 
hensive  information  relevant  to  the 
researcher's  need  is  scattered 
throughout  diverse  databases,  a  query 
may  be  run  against  those  databases 
simultaneously.  Search  results  are 
viewable  on  the  terminal  screen 
foreground,  or  may  be  relegated  to 
background  processing,  thereby  freeing 
the  screen  for  other  tasks. 

e.  Data  analysis  and 
post-processing  routines.  After 
having  aggregated  information  from 
diverse  databases,  there  is  often  a 
need  to  analyze  or  post-process  that 
information  for  it  to  be  useful  to  the 
researcher.  Because  of  the  sheer 
volume  of  information  that  is  possible 
to  collect,  the  DGIS  includes 
automated  methods  for  analyzing  and 
processing  large  amounts  of  data.  The 
ability  to  reformat,  merge,  sort  and 
analyze  data  downloaded  from  remote 
databases  to  the  benefit  of  the 
researcher  catalyzes  the  transfor¬ 
mation  of  an  information  glut  into 
information  gold  (7). 


3.  STRUCTURING  THE  DGIS  MENUS 

Structuring  the  menus  according  to  the 
system  needs  and  capabilities  was  an 
exercise  in: 

a.  Delineating  the  parameters  of 
the  system  requirements, 

b.  Conceptually  meroino  those 
needs  and  the  system  capabilities, 

c.  Partitioning  the 

needs-capabilities  into  modules, 

d.  Interfacing  the  modules  and 
their  sub-functions  correctly,  and 

e.  The  dirt-deep  nitty-grittv 
writing  of  the  menus. 

The  DGIS  base  menu  as  a  consequence 
served  not  only  as  the  top,  or  first 
menu,  but  also  as  an  announcement  of 
the  system's  major  capabilities  and 
features.  Initially,  this  menu 
incorporated: 
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a 


a.  The  requirements  of 

directory  of  databases. 

b.  Communications  capabilities! 

including  remote  database  connect 
routines  and  connecting  with  people, 
and  the  already  mentioned 

SearchMAESTRO  search  interface. 

c.  Routines  for  downloading 
information,  including  simultaneously. 

d.  Routines  for  processina 
information  as  a  means  for  making 

compilations  of  information  more 
useful  to  the  user. 

Additionally,  included  in  the  base 
menu  were  supporting  features 
furnished  by  the  software: 

a.  A  separate  electronic  mail 

feature. 

b.  A  files  manipulation 
operations  set. 

c.  A  searchable  DGIS  users 
directory  feature. 

d.  A  DGIS  "what's  New"  (news) 

feature. 

As  these  major  features  gathered 
together,  a  higher-level  taxonomy 
became  evident,  not  handed  down  in 
stone,  but  to  be  indicated  on  the  main 
menu  as  a  means  of  separating  and 

giving  order,  in  the  user's  view,  to 
the  basic  features  relative  to  the 
DGIS  mission.  The  taxonomy  was: 

Information  Transfer  Hodules- 
This  category  brings  together  the 
remote  information  access  and 
processing  features. 

Information  Utilities-  This 
category  brings  together  the 
features  that  allow  the  user  to 
manipulate  and  transfer  the 
information. 

Support  Information-  This 
category  convocates  the  internal 
DGIS  information  considered 
useful  to  the  user  and  therefore 
made  accessible. 

Concurrently,  the  module  interfaces 
for  the  menus  also  became  clear.  The 
order  and  relations  were  charted 
diagrammatically  to  ascertain  the  menu 
interfaces,  as  follows: 


DOD  GATEWAY  INFORMATION  SYSTEM  (DGIS) 


Concept  changed  into  substance  through 
this  diagram  and  the  DGIS  menu  inter¬ 
face  acquired  reality. 


IV.  THE  DGIS  MENUS 


1 .  The  Top  Menu 

The  DGIS  top  menu,  in  startinq  the 
user  off  on  his  information  processing 
journey  through  the  system,  not  only 
displays  the  major  capabilities  of  the 
system,  but  in  doinq  so  also  serves  as 
a  marketing  device  for  the  system. 
The  top  menu  comes  up  immediately  on 
logging-in  to  welcome  the  user  to  the 
system,  and  he  sees: 


2 .  Sub-Level  Menus 

The  top  menu  branches  into  the  second 
level  DGIS  functional  menu  sets.  Each 
menu  at  that  level  includes  a  concise 
explanation  of  the  function  module, 
with  descending  function-specific 
subsidiary  menus  as  needed  that  lead 
the  user  through  the  processes. 

Since  the  displays  themselves  give  the 
best  view  of  a  menu-driven  system, 
let’s  use  our  Communications  module  as 


an  example.  The  following  shows  each 

menu  and  a  response.  Note  that  each 
menu  includes  the  continuity  options 
at  the  bottom  and  a  numeric  menu  area 
and  level  indicator  at  the  top.  Addi¬ 
tionally,  each  response  or  process 
conclusion  includes  the  continuity 
instruction  of  entering  a  carriage 
return  to  continue. 

Thus,  at  the  prompt  in  the  top  menu 
one  enters  "2"  (or  "communications" ) 
and  brings  up  this  second  level  menu 
to  select  and  begin  the  desired 
communications  process: 


The  display  of  DGIS  communications  and 
access  functions  illustrates  how  the 
second  level  menu  provides  a  choice  of 
specific  functions.  The  menu  also 
categorizes  the  communications 
functions  to  indicate  the  multiple 
options  that  DGIS  is  offering  for 
accessing  information  resources.  The 
first  option  in  this  case  is  the 
SearchMAESTRO  user  search  assistance 
interface  already  mentioned.  So,  if 
one  enters  the  menu  number  (or 
command)  for  maestro,  one  gets: 


Relative  to  this  option,  the  automatic 
connect  process  may  seem  a  little 
tongue-in-cheek.  But  its  purpose  is 
to  let  the  user  know  what  is  going  on 
during  the  extended  connect  and  access 
period.  The  response  display 
initiates  the  user  to  the  maestro 
function.  One  follows  the  interface's 
menus  until  ready  to  leave  through  the 
<ESC>  <CNTLXd>  command.  This 
activates  the  automatic  logout  and 
brings  up  the  DGIS  instruction  to 
<RETURN>  to  continue.  The  return 
brings  back  the  Communications  menu. 


If  the  researcher  should  want  to 
search  a  remote  database  in  native 
mode,  he  may  again  enter  a  menu  number 
or  the  command  shown  to  descend  to  a 
sub-level  menu  which  brings  him  to 
function-specific  options.  In  the 
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MATRIS,  as  shown  by  the  display 


case  below,  he  has  entered  "multi,"  a: 
shown  on  the  Comma n 1 ca t ions  menu. 
This  brings  up  the  sub-level  menu 
showing  the  multi-type  category  of 
information  systems.  This  particular 
sub-level  menu  shows  the  menu  numbers 
(and  command  entries)  for  systems  with 
which  DGIS  has  automatic  connect 
routines.  This  menu  is  also  represent 
ative  of  the  other  native  mode  data¬ 
base  categories  shown  on  the  Communi¬ 
cations  menu.  In  the  illustration 
below  the  user  has  again  chosen  to 
enter  the  command  line,  rather  than 
the  menu  number  (which  may  mean  that 
he  is  on  the  verge  of  using  commands 
directly  rather  than  through  the  menus 
for  quicker  information  processing..): 


’oomad  (9atog2 


Aderrpdng  DtALNET  connection  m  1200  baud  to  CXALOG2 

Dtaftng 

Owing  dona 

Connection  made  to  DtALNET 


Attempting  OtALNET  connection  to  DIALOG2 
DIALNET  connadion  aalaUahad  to  D4ALOG2 


Attempting  login 
Login  complete 


Welcome  to  DIALOG 


Dialog  wanton  2.  lavat  7.10.10 
LOGON  FlaOOl  Q3mar86  19 flOS 


Re  1:  ERIC  •  6&WFE8 
Sat  bMm  Dated 


Logging  dl  DMLOG2 
Etaar  a  <RETURN>  tocortJm# 


Again,  relative  to  this  particular 
entry,  the  response  display  shows  the 
process  of  the  connect  routine,  then 
the  researcher's  entry  into  the  DIALOG 
database  down  to  the  logout  routine 
and  the  DGIS  appearance  of  the  "RETURN 
to  continue"  instruction,  to  lead 
back  to  the  Communications  menu. 


In  the  communications  area,  DGIS 
provides  the  capability  for  users  to 
dial  into  any  system  they  can  access 
with  their  access  codes.  Obviously, 
"dial"  is  good  for  systems  for  which 
DGIS  does  not  have  automatic  connect 
routines.  Also,  in  the  illustration 
below  although  the  user  might  have 
accessed  the  MATRIS  database  with  the 
connect  routine,  he  also  may  not  yet 
have  been  granted  DGIS  access.  But  he 
has  elected  to  access  MATRIS  through 
DGIS  in  order  to  keep  his  information 
from  diverse  databases  together  in  his 
DGIS  account.  He  therefore  has 
entered  the  menu  number  for  "dial," 
and  responding  to  the  "dial"  sub-level 
menu  he  will  enter  the  appropriate 
information  to  have  DGIS  access 


Tha  Matog  option*  ara  i 
phone  nunfeor 
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Lagging  off  MATRIS 

Enter  a  cRETURN>  to  continue 


Subsidiary  Level  Menus 


Lower  level  menus  are  incorporated 
as  needed.  For  example,  in  DGIS 
people  also  are  considered  as  informa¬ 
tion  resources.  DGIS  therefore 
includes  in  its  Communications  options 
contacting  people  directly.  The 
following  subsidiary-level  menu  and 
the  menu  responses  explain  in  them¬ 
selves  the  DGIS  function  in  inter¬ 
acting  with  people  online,  and  serve 
as  an  example  of  a  subsidiary  menu 
function. 
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been  designed  and  interfaced  to  lead 

the  researcher  through  the  otherwise 
torturous  paths  for  getting  to  and 
handling  information  acquired  from 
external  sources.  The  purpose  of  the 
system  is  not  only  to  allow  the  user 
the  capability  to  process  information 
on  his  own  terms,  but  in  doing  so  to 
also  process  knowledge  which  has 
accumulated  throughout  the  wide  range 
of  resources  in  his  domain  of  exper¬ 
tise.  This  means  not  only  communicat¬ 
ing  with  database  resources  but  also 
with  "peoplebase"  resources  scattered 
over  the  United  States  and  the  world. 

After  getting  their  information, 
researchers  may  then  use  the  wide 
range  of  processing  routines  in  DGIS 
to  tailor  their  own  information  aggre¬ 
gations  into  forms  useful  to  them. 
The  goal  of  DGIS,  therefore,  is  to  get 
people  to  the  widely-diverse  and 
widely  distributed  information  in 
their  knowledge  domains,  and  to  get 
that  information  to  the  people. 


V.  SUMMARY 

Above  is  the  menu  progression  of  one 
capability  in  DGIS.  This  progression, 
however,  shows  how  the  menu  sets  have 
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